Guided imagery is an intervention used by nurses in a variety of settings. It has been suggested that better outcomes will occur with continued practice. No studies were found that examined the relationship between practice duration and strength of outcomes. The focus of this meta-analysis was the effect size of guided imagery intervention studies with different durations. Statistical findings of 10 studies of various durations were converted to d statistics and plotted against the duration of study. The results show an increase in effect size of guided imagery over the first 5 to 7 weeks; however, the effect was decreased at 18 weeks.
ation and imagery, several concerns emerged regarding the delivery of guided imagery as an intervention. Wallace noted that the length, frequency, and details of the intervention were varied and often missing from the research report. Eller's (1999b) review of the literature noted inconsistencies in content and methods of delivery. Delivery of the intervention has been by audiotape or personal interaction, one on one or in groups. The images used ranged from pleasant environments and memories to symbols and physiological processes. Furthermore, studies ranged in duration from hours to months.
PURPOSE
Little research has been done to establish the frequency or duration of guided imagery required to effect change. The purpose of this meta-analysis was to examine the research literature published since 1996 to ascertain the relationship between the duration of guided imagery intervention and the resultant effect size. For purposes of the current study, duration of the intervention was the measure of the time from the beginning of the intervention until the time of outcome measurement.
LITERATURE REVIEW

Imagery
Imagery is the thought process that takes into account and translates the senses for the nervous system to, in turn, produce healing change throughout the body (Achterberg, 1985; Horrigan, 2002) . Guided imagery may be done through prompting by a live practitioner, an audiotape, or self-prompting. Several theories for this process have been proposed. Achterberg (1985) illustrated pleasant imagery as a method of inducing a deep sense of calm and an avenue of reframing emotions and thus changing the sympathetic-parasympathetic balance. Achterberg also described a neuroanatomic model in which formation of nonverbal images and the processing of emotions occur adjacent to each other in the cerebral right hemisphere. This association is translated to an autonomic response. The left hemisphere's conscious control of the voluntary nervous system then modulates the emotional-autonomic response pathway. Research in the field of psychoneuroimmunology has established the presence of neurons in areas of white blood cell production and storage, further indication of a direct link between thought and physiological function (Zeller, McCain, & Swanson, 1996) .
Dr. Marty Rossman, founder of the Academy for Guided Imagery, stated in an interview that guided imagery is based on the assumption that the body has an innate ability for self-healing and should be used as a complementary therapy to existing medical care, rather than an alternative healing practice (as cited in Horrigan, 2002) .
In a review of the literature, four types of guided imagery were identified. The four types are pleasant imagery, physiologically focused imagery, mental rehearsal or reframing, and receptive imagery. Pleasant imagery guides the individual to imagine a calm, comfortable place. This may include images of mountains, oceans, or past memories that generate feelings of calm and nurturance. The individual may also be asked to imagine images of general well-being and health.
Physiologically focused imagery guides the individual to imagine the physiological function of the healing needed. For example, it may include images of lymphocytes and macrophages in the fighting an infection. Images may also be symbolic such as teaching patients undergoing skin grafts to imagine hands of the grafted skin holding hands with the blood vessels of the tissues below. This type of guided imagery requires education about the biological processes involved before the initiation of the guided imagery experience (Achterberg, Dossey, & Kolkmeier, 1994) .
Another type of imagery is mental rehearsal or reframing. Mental rehearsal is the process of imagining the performance of a specific task in a relaxed state prior to actually performing the task. One familiar example of mental rehearsal is the athlete's imaging the physical maneuvers needed before actually attempting those maneuvers physically. Neuronal firing with imagery occurs in the appropriate brain areas and may also reinforce neural pathways (Kosslyn, Ganis, & Thompson, 2001) . Reframing imagery involves imagining and reinterpreting an event and the emotions connected to that event.
Finally, receptive imagery involves a scanning of the body (Horrigan, 2002) . Because receptive imagery is of a diagnostic or reflective nature, the current study did not include receptive imagery as an intervention.
METHOD
Study Selection
Computerized searches using the words guided imagery, imagery psychotherapy, and visualization and health on CINAHL (43 hits), MEDLINE (45 hits), and PubMed (10 hits) were done in October 2002. Limits on searches included only published research articles with adult human participants between the years 1996 to 2002. Eller (1999b) and Wallace (1997) provided detailed syntheses of the literature. They described the lack of reported details in many studies of guided imagery. The current meta-analysis attempted to quantify the effect of imagery; therefore, only studies since 1996 were included in the current analysis. Searches were limited to English texts. Thirtythree studies combining imagery with other therapies such as music, journaling, or healing touch were excluded because of the difficulty in isolating the effect of imagery. Studies (25) done for primary psychiatric diagnosis such as post-traumatic stress disorder, anorexia, or depression were also excluded because the confounding emotional and mental factors. Studies using self-hypnosis were included if imagery was the primary component and any induction was described as a simple relaxation technique. After combining the searches, the sample consisted of 16 published studies. Six of these studies did not provide adequate statistical data, such as F or t values, needed for calculating effect size in a meta-analysis. No unpublished studies were used for this analysis.
Analysis
The method of analysis of the data included the transforming of statistics from each original study to the d statistic. Using the equations set forth by Moody (1990) and Cooper (1998) , the d statistic allows for a comparison of the effect size for each of the studies. Effect size represents the difference of the means of the groups (intervention and control) in terms of their pooled standard deviations (Cooper, 1998) . If studies had several dependent variables producing more than one effect size per time period, the mean effect size was used to represent each study equally and to prevent violation of independence (Fernandez & Turk, 1989) . For the purposes of the current analysis, weighting factors were not calculated. In studies where only means and standard deviation were available, an estimated effect size was obtained by the following formula: (Cooper, 1998) .
To determine the relationship between duration of the intervention and the effectiveness of guided imagery, the effect size was plotted against the weeks (duration) of the study (see Figure 1 ). All studies were represented by only one point, except two studies that had repeated measures at distinct times (Donaldson, 2000; Kolcaba & Fox, 1999) . A separate d statistic was calculated for each data collection point. Duration of the intervention was defined as the time in weeks from the onset of the intervention to the time of measuring the outcome.
RESULTS
Sample
Ten studies from nursing and medical journals between 1996 and 2002 comprised the sample. The study samples included healthy medical students at exam time (n = 2), persons suffering chronic illness (n = 7), and those experiencing acute illness or invasive procedures (n = 1). Outcomes include physiological measures (immune parameters) and psychosocial measures such as anxiety, locus of control, and coping. Table 1 is a summary of the studies included in the meta-analysis.
Variations in Duration
Plotting the effects of guided imagery against duration of the intervention revealed increasing effects as time progresses (see Figure 1 ). However, at 18 weeks, the effects declined in strength. Kolcaba and Fox (1999) substantiated this in their findings that the effect size of the intervention at 3 weeks is indeed more than at 18 weeks. Donaldson (2000) found the effect of guided imagery increased with time as evidenced by effect sizes of 4.27, 4.89, and 6.64 for days 30, 60, and 90, respectively (see Figure 2 ). These results were excluded from Figure 1 as they represented possible outliers. However, the increase in white blood cells (WBCs) of 38.3% over the 90 days of the study is worth noting.
Variation in the Intervention
Unlike previous literature reviews, studies obtained for the current analysis are more consistent in delivery method of guided imagery. All but two studies (Kiecolt-Glaser, Marucha, Atkinson, & Glaser, 2001; Lang et al., 2000) used instruction accompanied by an audiotape for practice at home. Page et al. (2001) reported using three different tapes, providing participants with a variety, whereas Kolcaba and Fox (1999) used one tape for the 18-week intervention.
The content of the imagery for a majority (60%) of the studies was physiologically focused on immune function or disease process. Three studies that used immune parameters as dependent variables found significant results. Twenty people with chronically low WBC counts demonstrated very strong effect size (ranging 4.27 to 6.64), which accumulated over time, after physiologically focused imaging (Donaldson, 2000) . In two studies, students under the stress of exams experienced a stable immune function after imagery, while students in the control groups experienced decreases in key immune factors (Gruzelier, Smith, Nagy, & Henderson, 2001; Kiecolt-Glaser et al., 2001) . However, it must be noted that these two studies, published in the same year, yielded conflicting results. The markers, natural killer and CD8, that showed stability in the Gruzelier et al. study were the markers least affected by imagery in the Kiecolt-Glaser study. Fors, Sexton, and Götestam (2002) showed surprising results in comparing "attention focused" to "attention distracting" (pleasant) imagery in women with chronic fibromyalgia. Those whose imagery focused on the physiology and pain reported an increase in pain (t = 4.4, p < .001). This was compared to a smaller increase in pain for the control group (t = 2.6, p < .01). However, the group using attentiondistracting or pleasant imagery experienced a decrease in pain (t = 3.3, p = .001). Maguire (1996) , also using physiologically focused imagery in patients with multiple sclerosis, found no significant decrease in symptoms associated with the disease. Eller (1999a) noted that two participants dropped out of the study citing increased anxiety when imagining "the virus." This may partially explain the finding that the relaxation (control) group experienced a 5% increase in perceived health compared to an 11% decline with the physiologically focused guided imagery group.
Pleasant imagery was incorporated into four studies, including Fors et al. (2002) mentioned above. Lang et al. (2000) used attentiveness with pleasant imagery during percutaneous procedures that led to a decrease in the amount of pain medication needed as compared to the control group. Page et al. (2001) combined pleasant imagery with mental rehearsal and found significant increase in motor recovery and arm function in patients poststroke. Kolcaba and Fox (1999) combined pleasant imagery with reframing of the radiation treatment in a caring and supportive context (e.g. "the table is a reassuring presence, providing strong support for your body," p. 68). 
Variation in Outcomes
Significant physiological outcomes included increased number of WBC and other immune parameters (Donaldson, 2000; Gruzelier et al., 2001; Kiecolt-Glaser et al., 2001) . Physical symptoms of multiple sclerosis and clinical response to chemotherapy were not significantly different than those of controls following physiologically focused imagery (Maguire, 1996; Walker et al., 1999) . However, pain, motor recovery, and arm function were improved with pleasant imagery.
Other outcome measures in the study samples include psychosocial feelings of anxiety and control, perception of health, mood, coping, and quality of life. Maguire (1996) reported a significant increase in internal control of health and a decrease in distress. Comfort, during radiation treatments, improved with pleasant reframing imagery (Kolcaba & Fox, 1999) .
DISCUSSION
This meta-analysis included only 10 studies to answer the question of whether the duration of practice influenced the effectiveness of guided imagery. Although the number of studies prevented statistical analysis, it is clear that immediate results from guided imagery are possible, and practice does increase the effectiveness of the intervention. Results prompt the question of sustainability of the intervention. Kolcaba and Fox's (1999) findings of a decrease in the effect size at 18 weeks may be due to only one tape being used for the duration of the intervention and, consequently, participants losing interest. The sample did not include studies lasting between 8 and 18 weeks, thus there were no data points for those weeks. Increasing the number of studies and including studies with durations evenly distributed may give greater knowledge about a plateau effect and when it might occur.
The need for a specific terminology regarding the type of imagery is evident from this and previous reviews of the literature (Eller, 1999b; Fernandez & Turk, 1989) . When reporting on imagery, the type of imagery must be explicitly reported. The importance of this distinction was made evident when Fors et al. (2002) found pleasant imagery effective in reducing fibromyalgia pain, however imagery that focused on the pain was detrimental. This is consistent with Fernandez and Turk's (1989) findings, in a meta-analysis of cognitive strategies, that pleasant imagery provided a consistent reduction in pain whereas focused imagery increased pain in some studies. This is not to dismiss the use of imagery that focuses on and attempts to transform the pain. Syrjala and Abrams (2002) suggested focused imagery in treating chronic pain and distraction for acute pain. Future studies that are unambiguous in the type of imagery and the types of pain treated are needed to advance the science. Findings indicate that the clinician must monitor the clients' use of imagery to prevent adverse effects.
Studies with physiologically focused imagery demonstrate effectiveness in maintaining and bolstering immune function. Donaldson (2000) found significant results by having participants visualize an increased WBC count. Randomized controlled trials are needed to support these findings. The reduction of the effect of exam stress on immune function is also noteworthy (Gruzelier et al., 2001; Kiecolt-Glaser et al., 2001) . Robinson, Mathews, and Witek-Janusek (2002) pointed out the many confounding factors in immunology studies and questioned the assumption of equating immune parameters with immune competence. The conflicting effects on CD8 cell counts (Gruzelier et al., 2001; Kiecolt-Glaser et al., 2001) demonstrate the need for continued study.
All six studies excluded because of inadequate data used pleasant imagery as the type of intervention (see Table 2 ). Intervention durations range from 2 weeks to 25 weeks and reflect significance at all time intervals. The studies involving patients of surgical procedures indicated a cost benefit of guided imagery with decreases in length of stay and analgesic use (Halpin et al., 2002; Tusek, Church, & Fazio, 1997) . Lang et al. (2000) reported similar findings. Continued work in this area is needed to further develop guidance for safe and effective means of decreasing health care costs. Richardson et al. (1997) , in a study of women with breast cancer, and Klaus et al. (2000) , with eight persons with congestive heart failure (CHF), each used pleasant imagery with a focus on well-being for duration of 6 weeks. Both reported positive changes in well-being, but not statistically significant findings. However, Richardson et al. (1997) did report a significant increase in coping in that time.
Another emerging area of research is the use of mental rehearsal in stroke rehabilitation. In a pilot study, two of three patients with hemiparetic stroke displayed increased ability after pleasant imagery combined with a mental rehearsal of tracing a line (Yoo, Park, & Chung, 2001) . Page et al. (2001) and Yoo et al. (2001) utilized small samples, and further studies are needed, however this area of investigation appears promising. Imaging Ability/Preference Achterberg et al. (1994) pointed out that a substantial number of people are unable to visualize images. They may be more inclined to have auditory, tactile, or olfactory images, and therefore imagery should include all the senses and be sensitive to individual preferences. Richardson et al. (1997) cited the vividness of image as a factor in determining success with guided imagery. Kwekkeboom, Huseby-Moore, and Ward (1998) examined imaging ability as a function of image vividness and absorption.
Later work by Kwekkeboom (2001) explored the influence of outcome expectancy on the success of guided imagery. Donaldson (2000) found outcomes were independent of the participant's belief in the efficacy of the intervention. Baider, Peretz, Hadani, and Koch (2001) mentioned that participants' motivation is a key factor in the success of the intervention being practiced daily and thereby affects change. They also cited that participants with a low initial level of distress had little change in distress. Kolcaba and Fox (1999) indicated similar results of greater efficacy of imagery in the first 3 weeks when the women's anxiety level is usually highest. Further studies that measure pretreatment anxiety level of the participants may give us important information on the efficacy of guided imagery in individuals with different anxiety levels.
Personal preference of content should also be considered in the selection of the guided imagery. One participant from Kolcaba and Fox's (1999) study dropped out of the study citing preference of listening to religious tapes. Personal preference of styles may be fundamental to the success of an imagery program and warrants further study.
Limitations
Meta-analyses of collected studies provide insight into a particular intervention or outcome that is unobtainable from a single study; however, they also have limitations. The sample for this analysis was not a random sample of previous research, and therefore generalizability is limited. Research studies that were either not published, had inadequate statistical data, or were not accessible were excluded from the analysis and may be a source of bias in the sampling (Byers & Stullenbarger, 2003) . Nine of the 10 studies were randomized controlled studies; however, the sample sizes may not have provided adequate power. The calculated effect sizes were not weighted for quality or for sample size in this analysis.
Another limitation is the comparison of different outcomes (Polit & Hungler, 1999) . Future analysis of studies with similar outcome measures will add rigor to the determination of the effect of practice. Participants were asked to practice daily in all the studies, and practice was recorded by practice log or diary in four studies. The continued need for precise and complete reporting of intervention details and outcomes is evident from the current meta-analysis.
